From the aerial parts of Glochidion eriocarpum, a new triterpene, glochieriol (1), three new triterpenoid saponins, glochieriosides C -E (2 -4), together with four known triterpenes (glochidonol, glochidiol, lupeol, and 3-epi-lupeol) were isolated by using combined chromatographic separations. The structures of the new compounds were elucidated on the basis of spectroscopic data, including FTICR-MS, 1D and 2D NMR.
Glochidion eriocarpum Champ. is a monoecious shrub, abundantly found throughout Vietnam. Its roots and leaves are used in Vietnamese folk medicine to treat enteritis, indigestion, asthma, cholera, and rheumatism [1] . Previous investigations resulted in the isolation of eight lupanes from the roots and stem wood: lupeol, 3-epi-lupeol, lupenone, glochidol, glochidone, glochidonol, glochidiol, and lup-20(29)-ene-1β,3β-diol [2] . Recently, we reported the isolation and determination of two triterpenoid saponins, glochieriosides A and B, along with three lupanes, glochidone, lup-20(29)-ene-3β,23-diol, and lup-20(29)ene-1β,3β-diol, from the aerial parts [3] . In continuation of our investigation on this plant, we isolated and characterized four new compounds, glochieriol (1) and glochieriosides C -E (2 -4), along with four known triterpenes from the aerial parts of G. eriocarpum.
The structures of 1 -4 were elucidated on the basis of spectroscopic data, including MS, 1D and 2D NMR. Compound 1 was obtained as an amorphous white powder. The FTICR-MS peak at m/z 579. 40456 [M+H] + (calcd for C 37 H 55 O 5 579.40495), allowed the elucidation of the molecular formula of 1 as C 37 H 54 O 5 . The spectral features suggested that 1 is an olean-12-ene triterpene having a benzoyl group, a typical constituent 
of Glochidion species. The 13 C NMR spectrum showed signals of thirty-seven carbons, of which thirty were assigned to the aglycon part and seven to a benzoyl group. Three oxymethine carbons were indicated by signals at δ 78.9, 72.4, and 68.8, and one oxymethylene carbon at δ 64.2. Comparison of the 1 H and 13 C NMR data for 1 with those of glochierioside A [3] and detailed analyses of the HSQC and HMBC spectra established its structure as 22β-benzoyloxy-3β,16β,28trihydroxyolean-12-ene, named glochieriol.
Compound 2 was also obtained as an amorphous white powder. The molecular formula, C 42 H 62 O 9 , was determined by the FTICR-MS peak at m/z 733.42935 [M + Na] + (calcd for C 42 H 62 O 9 Na 733.42915). Its NMR data resembled those of 1 except for the additional signals of a sugar moiety. The sugar carbon signals at δ 104.4 (C-1′′), 71.8 (C-2′′), 72.4 (C-3′′), 67.0 (C-4′′), and 64.3 (C-5′′) suggested an α-L-arabinopyranosyl moiety [4] , which was further confirmed by acid hydrolysis of 2 (see Experimental). The anomeric proton H-1′′ (δ 4.39) correlated with C-3 (δ 89.7) in the HMBC spectrum, confirming attachment of the arabinose at C-3. Thus, the new structure 22βbenzoyloxy-3β,16β,28-trihydroxy-olean-12-ene 3-O-α-L-arabinopyranoside was assigned for 2, named glochierioside C. NMR data of 3 were similar to those of glochierioside [3] . The obvious difference was the presence of a tertiary methyl group at δ H 0.88 (s)/δ C 15.9 in 3 instead of an oxymethylene group in glochierioside A. The position of the tertiary methyl at C-28 was confirmed by HMBC correlations from H-28 (δ H 0.88) to C-16 (δ C 67.7), C-17 (δ C 42.9), C-18 (δ C 47.8), and C-22 (76.5). The relative stereochemistry of 3 was assigned by NOESY data [3] . [3] , indicating that the esterification position of the benzoyl group was not at C-22. The position of the benzoyl group at C-28 was assigned by HMBC correlations between H-28 ( The known compounds were identified as glochidonol [2b], glochidiol [2b], lupeol [5] , and 3-epi-lupeol [2b], respectively, by comparison of their NMR and ESI-MS data with those reported.
Experimental
General: Optical rotations were determined on a Jasco DIP-370 digital polarimeter. The electrospray ionization (ESI) mass spectra were obtained using an Agilent 1200 LC-MSD Trap spectrometer. The high resolution mass spectra were obtained using a Varian 910 FT-ICR mass spectrometer. The 1 H NMR (500 MHz) and 13 C NMR (125 MHz) spectra were recorded on a Bruker AM500 FT-NMR spectrometer and TMS was used as an internal standard. Column chromatography (CC) was performed on silica gel (Kieselgel 60, 70 -230 mesh and 230 -400 mesh, Merck) and YMC RP-18 resins. Extraction and Isolation: Aerial parts of G. eriocarpum (7.0 kg) were powdered and extracted three times with hot MeOH (50 o C) to give the methanol residue (500 g), which was then suspended in water and extracted in turn with n-hexane, chloroform, and ethyl acetate, giving corresponding extracts. The n-hexane (10 g) and chloroform (113 g) extracts were combined and crudely separated on a silica gel CC using stepwise gradient elution with n-hexane-acetone (20/1, 10/1, 5/1, 2.5/1, 1/1, and 0/1, v/v) to yield six sub-fractions, F1 -F6. Sub-fraction F1 was further separated into five smaller fractions, F1A -F1E by a silica gel CC using gradient of n-hexane-ethyl acetate (50/1 -1/1, v/v). Compounds lupeol (35 mg) and 3-epi-lupeol (15 mg) were purified as white crystals from fraction F1A by a silica gel column using an eluent of n-hexane-ethyl acetate (35/1, v/v), followed by a YMC RP-18 column chromatography (acetone-water, 5/1, v/v). Fraction F1B was further separated using a silica gel CC (n-hexaneethyl acetate, 5/1, v/v), followed by a YMC RP-18 CC (acetone-water, 2/1, v/v) to obtain 1 (12 mg, amorphous white powder) and glochidonol (30 mg, white powder). Fraction F1C was chromatographed on a silica gel CC eluting with chloroform-ethyl acetate (5/1, v/v) to give glochidiol (35 mg, white crystals). Compound 2 (20 mg, amorphous white powder) was obtained after subjecting fraction F1E to silica gel CC eluting with chloroformacetone (2/1, v/v). The ethyl acetate extract was separated on a silica gel column using stepwise gradient elution of chloroform-methanol (20/1, 10/1, 5/1, 2.5/1, and 0/1, v/v) to obtain five sub-fractions F7 -F11. Subfraction F10 was further separated on a silica gel column eluting with chloroform-methanol (4/1, v/v), followed by a YMC RP-18 CC (acetone-methanolwater, 6/30/10, v/v/v) to give 3 (20 mg) and 4 (30 mg) as amorphous white powders.
Glochieriol (1) [α] D : +35 (c 1.0, CHCl 3 ). IR (KBr) cm -1 : 3434 (OH), 2926 (C-H), 1702 (C=O), 1620 (Ar), 1104 (C-O-C). R f : 0.40 (acetone-water, 3:1). 1 
Acid hydrolysis of 2-4:
Compounds 2 -4 (2 mg, each) were dissolved in 1N HCl (dioxane-H 2 O, 1/1, 1 mL) and heated to 80°C in a water bath for 3 h. The acidic solution was neutralized with silver carbonate and the solvent evaporated under N 2 overnight. After extraction with CHCl 3 , the aqueous layer was concentrated to dryness using N 2 . The residue was dissolved in 0.1 mL of dry pyridine, and then L-cysteine methyl ester hydrochloride in pyridine (0.06 M, 0.1 mL) was added to the solution.The reaction mixture was heated at 60°C for 2 h, and 0.1 mL of trimethylsilylimidazole was added, followed by heating at 60°C for 1.5 h. The dried product was partitioned with n-hexane and H 2 O (0.1 mL each), and the organic layer was analyzed by gas chromatography (GC): column SPB-1 (0.25 mm × 30 m), detector FID, column temp 210°C, injector temp 270°C, detector temp 300°C, carrier gas He (2 mL/min). Under these conditions, standard sugars gave peaks at t R (min) 8.43 and 9.13 for D-and L-glucose, 4.61 and 9.12 for D-and L-arabinose, respectively. Peaks at t R (min) 9.12 of L-arabinose for 2, 8.43 and 9.12 of D-glucose and L-arabinose for 3 and 4, respectively, were observed.
